This article reports the successful treatment method of scissors-bite correction using miniscrew anchorage and a lingual multi-bracket appliance. A female patient, 17 years and 4 months old, had a chief complaint of crowding of anterior teeth. The patient was given the diagnosis of Angle Class I malocclusion with bimaxillary protrusion and incisor crowding. She also showed a scissorsbite of the second molar on the right side. Miniscrews were inserted into the palatal region of the upper second molar to reinforce the anchorage, and a lingual multi-bracket appliance was placed into the maxilla. Miniscrews inserted palatally were used to correct the scissors-bite in the first 3 months; afterward, they were used to retract the six anterior teeth. The total active treatment period was 26 months. Because of the bite-plane effect, the upper and lower molars were separated in occlusion, and the scissors-bite was corrected effectively within a short time. The combined use of palatal miniscrew anchorage and lingual multi-bracket appliances enhances efficiency of molar scissors-bite correction. (Angle Orthod. 2009;79:577-584.) 
INTRODUCTION
Scissors-bite is characterized by labial eruption of the upper molar and/or lingual tipping of the lower molar and is caused by an arch-length discrepancy in the posterior region. Scissors-bite is observed most frequently in the upper and lower second molars. Several treatment procedures have been proposed to treat scissors-bite in the molars: intermaxillary cross-elastic, 1 ance, transpalatal arch appliance (TPA) with intramaxillary elastic, 2, 3 and lingual arch appliance with intramaxillary elastic. 4 However, these generate extrusive forces on the second molars in both jaws and might induce an undesirable decrease in overbite, clockwise rotation of the mandible, and premature contact. In addition, treatment results might depend on patient cooperation if intermaxillary elastic is used.
Recently, dental implants, 5, 6 miniplates, 7, 8 and screws [9] [10] [11] [12] have been used as skeletal anchorage. Skeletal anchorage provides stationary anchorage for various tooth movements without the need for active patient compliance and with no undesirable side effects. Titanium miniscrews especially have gradually gained acceptance for stationary anchorage because they provide clinical advantages such as minimal anatomic limitations on placement, lower medical costs, and simpler placement with less invasive surgery. 13, 14 In this report, we demonstrate a simple and fast method that can be used to correct a molar scissorsbite with the combined use of a palatal miniscrew and a lingual multi-bracket appliance with a bite-plane.
TREATMENT SUMMARY
A female patient, 17 years and 4 months of age, consulted the outpatient clinic of our university hospital with a chief complaint of crooked teeth. She had a straight profile and a symmetric frontal view, but both often gives rise to molar extrusion, which results in a reduction in overbite and/or occlusal interference. Thus, we used miniscrews to correct the scissors-bite in the right second molar with molar intrusion.
En masse retraction of six anterior teeth is common with the use of the lingual multi-bracket appliance because of esthetic concerns, but this usually requires stationary anchorage. Thus, we used miniscrews for skeletal anchorage to retract six anterior teeth.
TREATMENT PROGRESS
After the upper and lower first premolars were extracted, miniscrews (10 mm long, 1.3 mm in diameter; Absoanchor, Dentos, Daegu, Korea) were placed into the palatal region of the upper second molar to correct the buccal cross-bite ( Figure 3A ). These were implanted through a self-tapping method with the patient under local anesthesia. A lingual multi-bracket appliance (Kurz appliance, 7th generation; Ormco Co, Glendora, Calif) was placed into the maxillary dentition. Labial molar tubes also were placed on the upper second molars on the right side. One month after miniscrew implantation, an intrusion force of 200 g was applied directly by an elastic chain. The elastic chain ran through the occlusal surface of the molar, and intrusion and palatal tipping was started ( Figure 3A ). Three months after intrusion, the scissors-bite was corrected ( Figure 3B) . A labial multi-bracket appliance was placed into the mandible. In the maxilla, after leveling and alignment with nickel-titanium (Ni-Ti) arch wires ( Figure 4A ), 0.016 ϫ 0.022-inch stainless steel arch wires were placed, and retraction of the six anterior teeth was begun with a Ni-Ti coil spring with 100 g (Sentalloy closing coil spring; Tomy Co, Tokyo, Japan) first and second molars consisted of thick keratinized mucosa and was suitable for miniscrew implantation. In addition, Park and Yun 19, 20 and colleagues reported the use of miniscrew anchorage for the correction of scissors-bite by intrusion of the upper and lower second molars. Therefore, we planned to insert miniscrews into the palate for skeletal anchorage and to improve the molar scissors-bite.
The scissors-bite in the present case might have been caused by buccal inclination and overeruption of the upper right second molar. Thus, we planned to intrude and lingually incline the upper right second molar. After premolars were extracted, braces with lingual bite planes were bonded onto the palatal surfaces of the upper teeth, and leveling and alignment of the upper arch with a Ni-Ti wire was begun. The bite planes contacted the incisal edge of the lower incisors in occlusion, and the upper and lower molars were separated immediately. At the same time, the correction of molar scissors-bite was started by an elastic chain connected to the miniscrew and buccal tube through the occlusal surface of the upper right second molar. The bite-plane effect might be useful for correcting the molar scissors-bite because it helps the palatal inclined movement of the upper second molar by reducing occlusal contact between the upper and lower second molars. In addition, the effect contributes to avoidance of breakage of the elastic running through the occlusal surface through contact with the buccal crossbite. As a result, complete treatment of a scissors-bite in the present case was achieved in 3 months. The bite-plane effect initially is observed after brace placement, and it usually disappears after several months. Therefore, it is recommended that the molar cross-bite be corrected immediately after the lingual devices have been placed.
Palatally inserted miniscrews are useful not only for correcting the scissors-bite but for retracting the an- terior segment. After the crossbite was corrected, we continued to use the same screws as anchorage for anterior tooth retraction. We previously reported that miniscrew anchorage could help provide significant improvements to the facial profile in maxillary protrusion cases compared with traditional orthodontic anchorage. 21 In the present case, significant improvements to the facial appearance were achieved that corresponded to sufficient incisor retraction. Moreover, no patient cooperation was required to reinforce the anchorage.
In the present case, we diagnosed a slight mesial movement of the upper molar as acceptable in achieving esthetic improvement of the facial profile. The upper and lower incisors were planned to be moved distally 3 mm. As a result, the upper first molar moved to the mesial 1 mm even though miniscrew anchorage was used.
Placement of miniscrews in the posterior palatal slope has the potential to cause damage to the greater palatine artery and the palatine nerve exiting the greater palatine foramen. The greater palatine foramen is located medially to the third molar between the second and third molars. [22] [23] [24] The greater palatine nerve exits the foramen and runs anteriorly, 5 to 15 mm from the gingival border to the incisive foramen. Kravitz and Kusnoto 25 recommended that miniscrews inserted in the palatal slope should be placed mesially to the second molar. In addition, a posterior atrophic maxilla is a major risk factor for sinus perforation. 26 Thus, the miniscrews should be placed mesially to the second molar in the palate. However, on the right side, we had to implant a miniscrew in the midpalatal region of the second molar, which was slightly distal compared with the other side, to correct scissors-bite. The position of screw insertion in the posterior palate should be carefully proposed according to treatment objectives.
CONCLUSION
• The combination usage of palatal miniscrew anchorage and lingual multi-bracket appliances enhances the efficiency of molar scissors-bite correction.
